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REVImJ ..QE rr ]:E LITERAT1JRE: 
In the 19L~8 volurnne of the American Journal of 
Optometry and Archives of Ophthalmology, Monroe Hirsch 
reported on a study he had conducted comparing phoric 
measurements ta1cen on 38 subj,ects. He used as his 
targets far measurement, the l arge tEt on the Reduced 
Snellen chart, the 20/20 row of letters on the Reduced 
Snellen chart, and the Modified Thorington method, which 
consisted of a Maddox rod and a light behind the pinhole 
pupil. 
He conducted his tests at 40 era or the 16 inch · 
setting on the reading rod and each subject i-Jas tested 
tHice by each observer, two, Rotary prisms were used as 
the measuring prisms and these were rotated BI~BO-BI-BO, 
to alignment. 
His results 
Mean: 
Tests! 
1 and 2 
1 and 3 
2 and 3 
4 <.\ .22 exo 
4.6Lt..; exo 
3. 3€:/' exo 
for the respective 
A 
s:: 4 .. 856 
S = 5 • 35A 
S-" 4.21 
Differences: 
.L~2" 
866 ., 
1.286 
targets are as follows: 
0 
Probability: 
.02 
<:.0001 
~.0001 
Hirschts conclusions were that in the present 
e.h.-periment, the Von Graefe test sho1-red more exo when 
the letters Here fixated than 1;.(::~:en the large·. I Et vias 
fixated. The amount tv-as less that .5o/)., and the level 
of significance Has only 2ct ;0. For practical purposes, 
Hirsch concluded that there Has no difference. It 
seemed equally safe to conclude that having the subject 
read the small line of txpe instead of fixating the 
large· 'El did not increase the amount of accommodation 
and consequently convergence in play. On the other hand, 
test # 3 seems to shaH consistently 1.00 less exo 
than either of the other two .tests. Since the average 
amount of convergence brought into play by 1.00 D of 
accormnodation is approximately 4A, v.;e may conclude 
that a rough estimate Hould indicate approximately · 
• 25 D more accommodation in play during test If 3 tha;n 
during either ofthe prism diplopia tests(l and 2). 
According to Hirsch, the correlation between tests 
was surprisingly high considering that certain elements 
are common to t1.;o tests only. 
The differences between tests may be due in part to 
more accormnodation in play for one test than the other. 
Another possibility could be the different degrees of · · 
dissociation (more for the vertic a li_ne) and different 
reaction times. 
Austin et el, in an Optometry Thesis presented in 
1959, did aiDifferential Phoria ane.lysisrcomparing the 
Reduced Snellen target to a Gradient Density cord, a c 8.rd 
uith no definite borders. These tests, too, were conducted 
at 16 inches on the nearpoint r 2ading rod. 
Their conclusion indicated that there is no differ-
ence in the average ACA for a target of Reduced Snellen as ,_r 
comp ::1recl to a target of Uniform Density. Ho1v-ever, the 
Gradient Density ACA was 10/b less than that obtained vJi th the 
other two. 
Litts and Fabbi, in a Thesis presented in 1966, on the 
"Phoria Heasurements at Near with Varying Ori~ntation of Line 
segments in the Targets 11 • This study undertook to vary 
line segments as -oresented to the patient under a phoric 
condition and to measure the phoric response with the 
various orientations of the lines& 
This study found a high coefficient of correlation 
for each target compared to the vertical and horizontal 
cross grid targets and that there was little variation 
between the coefficients of correlation. 
They found that the orientation of the line segments 
0 
of figures 0: a near l'oint t2.rget significantly affects 
the near point phoria measurements. 
PROBLEJI'l : 
The purpose of this study was to determine the 
variations in the nearpoint phorias .brought about by 
i:;he utilization of three different types of test 
targets. 
Several studies have been done using targets of 
various designs, but we were concerned primarily Hith 
targets that are used by clinicians at Pacific Univer-
sity during the course of routine visual examinations. 
The targets used for · our analysis 1.-Jere: the 
Reduced Snellen nearpoint chart, the Cross Grid target 
consisting of vertical and horizontal lines, and a 
target composed of a single vertical column .. of letters. 
METHODOLOGY: 
1. PREPARATION: 
Subjects were chosen who had had a visual 
examination within the last year. Each subject•s 
7A was determined using the standard #7 complex 
so that each would have the best refraction in 
. 
place throughout the sequence of the experiment. 
Subjects with cylinder greater than 1Q50 D were 
excluded • . 
A. l3B phoria was taken using the Reduced 
Snellen chart. 
2. APPARATUS: 
Standard clinical equipment, including 
standard nearpoint targets, vJas used for taking 
all d ata for this experiment. A standard Bausch 
and Lomb Greens phoroptor was used for all tests. 
The phoroptor was located in a standard clinical 
examination room. Rotary prisms were used to 
measure the phorias. 0 
3. ILLlJlUNATION: 
The overhead light source was a 40-watt 
tungsten bulb set at 8.5 inches from the target. 
This distance provided an equal illumination of 
the test targets, free from confusing shadows. 
The room illumination was set at 15 foot-candles. 
The targets Here positioned at the 16 inch setting. 
Total illumination on the targets from the over-
head light source was 62.5 foot-candles. 
4. PRE-TEST CONDITIONS: 
a. the subject is fixating binocularly 
through his habitual farpoint Rx. 
b. phoroptor set .forr subject.t s near PD. 
c. hood light projecting on near point 
target. 
d. subject's forehead is situated firmly 
against the headrest of phoroptor, with a 
minimum distance between face and posterior 
of phoroptor. o 
e. near point target set at 16 inch or 40 
em. from the phoroptor on the nearpoint 
re adi.ng rod. 
5. SEC:~UENCE OF TEST AND PHHASEOLOGY: 
a. Prism of 8 BD placed before th~ left , 
eye (OS), and 10 BI before the right eye 
(OD) simultaneously. 
b. "HoH many charts do you see?" 
c. "Keep your attention on the upper chartJ 
bottom line; \~11.en the lo1":er chart passes 
beneath it, say tnow'. 11 
d. Prism was rotated BO before OD until 
subject reported alignment • Prism rotated 
beyond alignment and the rotated BI until 
subject again reported alignment. This was 
done tw;tce, the sequence be'ing BO BI BO BI, 
to alignment. 
e. Recording of measurements made. 
f. Addition of +.50 Dover the 7A was then 
added and BO BI: BO BI, sequence repeated~ 
g •. Addition of -.5o Dover 7A then added 
and BO BI BO BI, seguence again repeated. 
h. Subject was given one minute .rest and 
the cross grid target placed on the near-
point rod. Subject asked to direct his 
attention to the vertical lines of the top 
chart. 
i. Sequence d-e-f-g again repeated. 
j. Subject again given a one minute rest and 
the ve~tical line of letters was placed on the 
nearpoint rod. Subject asked to direct his 
attention to the last word of the top chart. 
k. Sequence· d-~-f-g· again repeated. 
1. Subject was asked at the end of 'k' sequence . 
"V"Jhich target did you feel was the least confusing 
to alig;n? 1:1 ' 
'I 
rrARGET INFORM/\TION: 
1. Three different target designs were used 
during this experimento 
2. The targets \-Jere so placed that the over 
head illu.YrJ.ination did not cast shadows on them. 
3. The sequence, of targets in all cases was; 
Reduced Snellen 
Cross Grid 
Vertical letters 
4. The target designs used are shown below; 
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FOR"i'TULAS: 
ILLUNINATION: 
E :. I/ d (cos G) 
I: L~~ 3 candles 
d~ .708ft. 
d"A:. .501 ft! 
cos e .7071 
STANDARD -DEVIATION: 
S::\1?-x~ 
· tV- I • 
x:t: (X-M) 
N ~ number of subjects 
X : Phoria (raw data.) 
M.:. mean phoria 
0 
E = L~!-t. 3cd( ~ 7071) 
.Soll'tz. 
- 62.5 lumen/fta. 
- 62.5 ft-cd 
'• 
Phoric Response T1u•ough ;~-!:7a 
Reduced Snellen . Cross Grid Vertical Column 
~ 
E . I.J . 8,8,8,8,exo 8,8,8,8,exo 9,9,9,9,exo 
L.C. 0,1,1,2,eso . 6,6,6,6,eso ¢,1,¢,1,eso 
B.R. l,l,l,l,exo ¢,2,¢,2,eso 2,2,2,2,eso 
L.J. ¢,¢,¢,¢, 8,10,8,10,exo ¢,_2,¢,2,eso 
D.H. L)_, 5, L!- 1 5, exo 4,4,4,4,exo 10,12,10,12,exo 
H.B. lO,lO,lO,lO,exo 6,6,5,6,exo 8,6,8,6,exo 
D.V. L~, 4, 4, L~, exo 2,.1,2,1,exo 2,2,2,3,exo 
F.S. 6,8,4,2,exo ¢,¢,¢,¢, ¢,¢,¢,¢, 
H.A. 5,5,5,5,exo 4, Ll_, L~, L~, eso 2,2,2,2,exo 
P.B. 7, 6, 7, 7 ,exo 6,5,6,6,exo 4,4,4,4,exo 
H. J- • ¢,¢,¢,¢, l,l,l,l,eso ·.5, .5, .5, .5,eso 
B.C. 5,5,5,5,exo 7,8,8,8,exo 6,6,5,6,exo 
s.s. 5,5,L~,4,exo ¢,¢,¢,¢, ¢,¢,i,¢,eso 
J .R • . 4,1~, 3,4,exo 4,3,4,4,exo 2,2,>1,2,exo 
B.T. 2,2,2,2, exo L~,L~,5,4,exo lO,lO,lO,lO,exo 
G.Y. 8,8,7,7,exo 6,6,6,6,exo 6,6,6,6,exo 
K. \.J. 3,3,2,2,exo 2,2,¢,2,exo 4,4,3,4,exo 
I>L,K. - .5,.5,.5,.5,exo ¢,¢,¢,¢, ¢,¢,¢,¢, 
., 
Phoric Response Through #7a Plus .50D 
Reduced Snellen Cross Grid Vertic al Column 
(' 
E.L. 10,9,9,'8,exo 9,9,9,9,exo 10,10 1 lO,lO,exo 
L.C. 3,3,3,4,exo 2,3,2,3,exo 4,J,3,3,3,ei.o 
B.R. 1,1,¢,¢,eso 2,2,2,2,e.xo · L!_, 4, 2, 2~ exo 
L.S. 6, 8 ,4, LJ_, exo 4,2,4,2,exo 2,¢,2,¢,eso 
D.M. 6,6,6,6,exo 6,6,5,6,exo 12,14,12,14,exo 
H.B. 12,12,12,11,exo 12, 12, 12;12, exo 8,6,8,6,exo 
D.V. 6,6,6,6,exo 4,4,4,1_~, exo 6,6,6,6,exo 
F.S. 4,4,4,4,exo 1,1,1,1,exo 4,4,4,4,e.x.o 
M.A. ·. 7, 7, 7 , 7, exo 2,2,2,2,eso ¢,¢,¢,¢, 
P.B. 4,4,4,4,exo 8,6,7,8,exo 5,5,5,5,exo 
}l . J. 2,2,2,2,exo .5,.5,.5,.5,eso ¢.,¢,¢,¢, 
B.G. 9,9,9,9,exo 10,lO,lO,lO,exo 8,8,7,8,exo 
s.s. 6,6,6,6,e.x.o 2,2,2,l,exo · \ ¢, ¢, ¢, 1, exo 
J. .• R • 2,2,2,2,e.x.o ~-' 4, 2, 4, exo 6,6,6,6,e.x.o 
B.T. 6,6,6,6,e.x.o 6,6,6,6,e.x.o 10,10,10,10,e.x.o 
G.Y. 8,8,8,8,exo 7,7,7,7,exo 8,8,8,8,e.x.o 
K.N. 5,5,4,5,exo 4 ,4,3,4,exo 4,4,5,4,exo 
M.K. 2,2,2,2,e.x.o 3,3,3,3,e.x.o 1,l,O,l,exo 
0 
. . 
Phoric Response Through #7a I0.inus .50D 
Reduced Snellen Cross Grid Vertic 8.1 Column 
E.L. 8,8,8,8,exo 9,9,9,9,exo lO,lO,lO,lO,exo 
L.C. 3,4,3,L~,eso 8,8,8,8,eso 4, L~, L~,4, eso 
B.R. 4.,4,4,4,eso ¢,1,,0,l,eso %,1,¢,l,eso 
L.J-. 4.,¢,8,8,eso 6,8,6,8,eso 2,4, 2,4, exo 
D.H. ¢, 2,}?), 2, exo ¢,1,¢,1,exo 6,6,6,6,eso 
H.B. 7,7,7,7,exo 8,6,8,6,exo 6,4,6,4,exo 
D.V. ¢,¢,¢,¢, 2,2,2,2,eso 2,2,¢,1,exo 
F.S. 3,3,2,¢,exo 2,2,2,¢,eso 2, 2,L~, 2, exo 
N.A. 2,3,3.,L~,eso 3,3,3,3,eso 8,8,8,8,eso 
P.B. 4,4,4,4,exo 4,4,3,4,exo 3,3,3,3,exo 
., 
M.J. 2,2,2,2,eso 4,4,4,4,eso . 4.,4,4,4,eso 
B.G. · 6, 6, 6 , 6 , exo 7,7,7,7,exo 5,6, 5, 6, exo · 
s.s. ¢,¢,¢,¢, .¢,1,¢,1,exo ·2, 2, 2, 2, eso 
J.R. ¢,¢,¢,¢, ¢,¢,¢,¢, 4,4,4,4,exo 
B.T. 4,4,4,4,exo 5,5,5,5,exo 9,9,8,9,exo 
G.Y. 7,7,7,7,exo 6,6,6,6,exo · 4, l.J.., 4, 4, exo 
K.N. ¢,¢,¢,¢, 2,2,0,2,eso 2,2,2,2,eso 
Ivl.K • ¢,¢,¢, . .5,eso ¢,¢,¢,¢, l,l,l,l,eso 
. 
0 
Hesn of Phorias For Each Target Tr..rough ?a 
Reduced Snellen Cross Grid Vertical Column 
E.L. 8 exo 8 exo 9 exo 
L.C • . 1. eso 6 eso .5 eso 
B.R. 1 exo 1 eso 2 eso 
L.J. ¢ 9 exo 1 eso 
D.N • . 4.5. exo 
·4 exo 11 exo 
H.B. 10 exo 11 exo 7 exo 
D.V. 4 exo 1.5 exo 2.25 exo 
F.S. 5 exo ¢ ¢ 
1'1.A. 5 exo Lt- eso 2 exo 
P.B. 6.75 exo .5.75 exo 4 exo 
N.J. ¢ 1 eso .5 eso 
B.G. 5 exo 7.75 exo 5.75 exo 
s.s. 4.5 exo ¢ .25 eso 
J.R. 3-75 exo 3-75 exo 1.5 exo 
B.T. 2 exo 4.25 exo 10 exo 
G!'Y. 7.5 exo 6 exo 6 exo 
K.M. 2.5 exo 1.5 exo 3.75 exo 
M.K., .5 eso ¢ ~ o · 
M 3.86 exo M 3.47 exo M 3.48 exo 
r.:e an of Phorias For Eacb. Target Through ?a Plus .50D 
Reduced Snellen Cross Grid Vertical Co1u:crm 
E.L. 9 exo 9 exo 10 exo 
L.C. 3-75 exo 2.5 eso 3-75 exo 
B.R. .50 eso 2 exo 2.50 exo 
L.J. 6 exo 3 exo 1 eso 
D.H. 6 exo 5.25 exo 13 exo 
H.B. 11.75 exo 12 exo 7 exo 
D.V. 6 exo 4 exo 6 exo 
F.S. 4 exo 1 exo 4 exo 
M.A. 7 exo 2 eso - f6 
P.B. 4 exo 7-33 exo 5 exo 
}1. J. 2 exo .5o eso f6 
B.G. "9 exo 10 exo 7.75 exo 
s.s. 6 exo 1.75 exo ' . • 25 exo 
J.R. 2 exo 2.5 exo 6 exo 
B.T. 6 exo 6 exo 10 exo 
G.Y. 8 exo 7 exo . 8 exo 
K.N. L~ . 75 exo 3.75 exo 4.5 exo 
1~1. K. 2 exo ~0 1 exo 
}I 5.40 exo H 4.31 eX0° H 4.92 exo 
' 
Ne an of Phorias For Each Tar get Through 7a Minus .$OD 
Reduced Snellen Cross Grid Vertical Colum ... "l 
E.L. 8 exo 7 exo 6 exo 
L.C. 3.50 eso 8 eso 4 eso 
B.R. 4 eso .5 eso . . 5 eso 
L.J. 5 eso 7 eso 2.5 eso 
D.N. 1 exo .5 exo 6 eso 
H.B. 7 exo 7 exo 5 exo 
D.V. ¢ 2 eso 1.25 exo 
F.s. 2 exo 1.5 exo 2.5 exo 
H.A. 3 exo · 3 eso · s exo 
P.B .. 4 exo 3.75 exo 3 exo 
H.J. 2 eso 4 eso 4- eso 
B.G. 6 exo 7 exo 5.5 exo 
s.s. ¢ .5 eso 2· eso 
J.R. ¢ ¢ 4 exo 
B.T. Lt. exo 5 exo 8.75 exo 
G.Y. 7 exo 6 exo 4 exo 
K.N. ¢ 1.5 eso 
' 
2 eso 
H.K. .125 eso ¢ 1 eso 
2.34 exo M 2.10 C> M 2.66 exo M exo 
Nean of the rle<:m Values 
J1 
-rr 7a #7a plus .50D /J7a minus .50D 
E.L. 8.33 exo 9.33 exo 7 exo 
L.C. 2.50 eso 2 exo 5.16 eso 
B. R. .67 eso 1. 33 exo 1.67 eso 
L.J. 1.33 exo 1.83 exo 3.16 eso 
' D. H. 6.5 exo 8 .25 exo 1.50 eso 
H.B. 9-33 exo 10.25 exo 6.33 exo 
D.V. 2.55 exo 5.35 exo .25 exo 
F.S. 1.6 exo 3. 0 exo 2 exo 
!·1. A. .67 exo 1.67 exo 2.67 exo 
'· P.B. 5. 83 exo 5.43 exo 3.58 exo 
M.J. .5o eso r .;> exo 2.67 eso 
B.G. 6.16 exo 6.12 exo ' 6.16 exo 
s.s. 1.42 exo 2.6 exo .5o eso 
J .R • . , 3. 00 exo 3. 83 exo 1.33 exo 
B.T. 5.42 exo 7.14 exo 5.92 exo 
G.Y. 6.5 exo 7. 67 exo 5.67 exo 
K. }i . 2.59 exo 2.0 exo .375 eso 
H.K. .16 eso L~ .67 exo o . 1.16 eso 
H 2.87 exo Ivi ~ .• o5 exo }1 1.37 exo 
SCATTERGRAM 
:j/?a plus .,SOD 
Reduced Snellen • 
Cross Grid x 
Vertical Column 
I 
IJ 
+ 
/0 
?a+ .,50 $ 
(, .. 
• I I 
Exo I 
0 
Eso 
0 /0 
Eso Exo 
Hean Value 
SCATTERGRAH 
#7a Ninus .50D 
Reduced Snellen 
Cross Grid 
Vertical Column 
0 
Eso Exo 
Mean Value 
• 
...,.. 
--.. 
/0 /:J.. . 
Means and Standard·Deviation 
Tarr;ets 7a s ?a+ .50 s 
i i 
3.86exol 3 .ll.j~ r 5 . 40 exo I 2.904 Reduced 
Snellen ! 
I 
4 ~ 094 3.59.6 Cross 3.47exo Lt .• 3lexo 
Grid 
VE:irtica 3.48exo 4.144 4.92exo ~- -004 
Colunm 
Letters 
Tests Differences (mean phorias) 
1 and 2 • 39A - .... . l.Q9A 
1 and 3 .38A .48~ 
2 and 3 .01b .61A 
Average Gradient With Test Targets 
Reduced Snellen: 
Cross Grid: 
Vertical Column: 
3.o6J1 
2.2lfl 
2.26/1 
0 
?a- •. 50 s 
2.34exo , A 4.22 
2.10exo L~.86o. 
2.66exo 4.46A 
Sig:nj_f ic a:nce 
· Levels (17 df) 
' .24.11 .05 .01 
• 324 2.11 2.90 
.56~ 
.... 
CONCLUSION: 
The results of our experiment indicate that there 
is very little difference in the average phoria 
measurements, when utilizing any of the three near 
point targets most commonly used in the Pacific Univ-
ersity clinic. 
The greatest variation was found Hhen comparing 
the Reduced Snellen to either of the other targets, 
4 
.38 for the Cross Grid.and the Vertical 
Column respectively .. 
It was interesting to note that the phorias 
obtained using the Reduced Snellen showed greater 
exophoria than the others. 
It was anticipated that the Reduced Snellen ch8Dt 
vJhould shovT a greater variation than the .. other . targets 
due to its increased width, but the differences 
observed were insignificant. 
Since, at best, phoria magnitude can be estimated 
to vii thin • .5oA only, the differences encountered in ,_-, 
our experiment indicate that either of the three 
targets would be adequate for the measurement of nee~-
point phorias, Hhen rotary prisms are used • 
. 
Subjective response to part 111 of our sequence 
indicated that the Vertical Column seemed the easiest 
to align. and caused the least confusion. 
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